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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device which can 
actualize both high-speed image display and low-power-consumption driving. 
SOLUTION: The liquid crystal driving circuit 30 includes an n type TFT 31 for inputting 
a digital signal from a data line 1 1 to a data holding node Nm in response to the 
activation of a digital scanning line 5, an n type TFT 36 which connects a 1st driving 
potential supply line 8 and a pixel electrode Npx to each other in response to the 
activation of a reset line 7, and n type TFTs 33 and 34 which are connected in series 
between a 2nd driving potential supply line 10 and the pixel electrode Npx. The n type 
TFT 33 turns on in response to the activation of a set line 6. The n type TFT 34 turns 
on or off according to the potential of the data holding node Nm. Further, the liquid 
crystal driving circuit 30 includes an n type TFT 37 for writing an analog signal to the 
pixel electrode Npx from the data line 11 in response to the activation of an analog 
scanning line 11. 
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[0 0 4 3] 

mwnmmvMm] rth*^t> ^.mm(Dmm<Dmm^mm^mmi,xmmizmm-r 
MTomwiz&^x. ffl-&rc\zmmfflft\z^^T\t\s\--(Dmmftn*ttT* 

[0044] [iwiijiin *%w<Dmm<DMmi\zftom£k3i*8iWi<D±fa 

[0045] gi^tiit, iiofincf^Ms^gfKi m.M^2*m 

[0 0 4 6] mMizmmmwtzfr, mmowmwz^tom^m^mmwt. ^vz^m 

[0047] mmo'n cktf, r^-f >j t^mTz) ©^^ii^fffrLT, mi 

ejt-r§iB«)m^^ 8 o, 8e » ^iifivcoMi *fcm-rz>$im'm&m&m9, 
m2(DmM>mmmfcvcoM2ZimT%mW]m&mf&mi o*3ct^2<z)«^ (utf. 

^^tc^tt'fb^n^. 7 Kl/ ADD, tyMtf S TfccktfU -fc y h{§^ RST 

[0 0 5 0] ^ 1 ©tllif V R E F ^ J: ^ 2 ©igiHiifi V C O M 2 tt, =rV 
m 1 CD&HIBifrm&V REFfel<(J^2 (D^^mmfi V COM2 ^SxA^tlT. 



[0 0 5 1 ] dnKttUT, 7±n^»^-KK43^Ttt. 1 2 LTSjA 

[0 0 5 2] I10«i»lfiVREF(t -^irtll + V 1 c t>L<tt-V 1 c 
fc|g^$n§. +V 1 c&cfctf-V 1 cli. if ft V L C C OMC^ bT^tlffl 
gfc*««fe£*rf*. £©*S*. ^ 1 ©lilSlfi V R E F ©IttlJ-^ Jli ZtiZK 

[0 0 5 3] &*5, 1 1 K:^^n-&«fc^tw. ilO«i!i«fiVREF, *IlfiVC 
OM 1 2 ©ft WtfiV C OM 2 5 , Sl©iiitMi8, *Iffi« 

is 9 *3cb^ 2 ©ttM&ft&iti i o ©•tn-erioiWMBA* euMfc-rsaufct-r* - <t k 
[0054] ftn^^B i mmfe£\B}m lso^iset, f^^ji/*¥^i 

IHIK2 0 4:, X-f ^^015 2 2 7^ □ tffr¥M&m& 2 5 7f »2 7(t*Se 

[0 0 5 5] MM[e1S§1 5o43cfcZ>*l 5 ell <7>#M&£^ttTffjfrt3o -7 

v^;1/7K¥MIhIS§2 Ote. H»H9*t fc.k^f^i'JUft M€ ©0M8fc3W"C»fFr*. 

[0 0 5 6] MMlHlftl 5o«, xSWH&fl^- FK&^T, Ml^^tC^' 

*0fClStt'fbr-5. y-^P^ftf^t— H»'43^Ttt. MMleli&l 5 ott, Sit 

|WJMI8KS^T. «f»7^>JC^-r*7^-P^M*Sll l©&^r^JlIi(C^14<b-r«). 

[0 0 5 7] M££IeI%1 5 ett, xS^Hfrfl**— Ffcfclvr, MI^HI^ 

#ji~S^T, mWd?^ >\Zttfo-?Z>. ^^IdgS* 5 . -fey MSl6 43j;tf'J-fe«.y h«l 
7©#*&MB£i£ttffc-r*. Tto^ifft- KK45HTtt» M^SEIhIK 1 5 e 

[0 0 5 8] m&mz\$. 5 oJ3«fctf 1 5 ett, 5 , & 

-fey M&6> fi-'J-ty h»7*5ck^ft7^-P^SE«ll 1 »C ^fcoT-tn-^fteiiStl*, 
7H^«* ADD, tyhi^ ST, Utyhif RSmtf7H^S# AG 

©ettfbjwrotfflirr*. 

[0 0 5 9] «»7'f >£*tf£"r*Mj£ffilalI&l 5 o*s«fctf«»7-f >JC»«T*M 
j£g{Hj?gl 5 *aa*W2S:»EA/T^"rslS«tC»«lieiB"rsil<!:fc«fcoT. ft 



[0 0 6 0] xv^^tK¥^Ie1SS2 OH, xv*;UfK)f1^-FK*5^T\ {*ii&£ttfcx 

[0 0 6 2] lito^S^je^BKftOW^tctt, 5 i ^^;U7K¥^IeISS2 0«, X-f^gB 
3 1 0(D7^ >lCJSf 5&Hi#tt, WJSti^'fyfa-y h (Dilute J; oTJii 

\zm&znz>. 

[0 0 6 3] — T-Tu^m^- Kfcfclvf, y^gB2 2ti. ^-^$11 2<£>&* 

<hx^^;i/7K¥MiHiss2 0 t&wm-Fo m&&)\z\z, x-f7fas22«t5W 

[0 0 6 4] 7ta^* s FitIIfilB2 5«. Ttnj^lifpt-KI^^T. 0W&;*n&7 

^-p^iB* mn zmwvT. mm^^s.>^\z^n^>mm T-?mn DATtcs^-r 
snsit mox-r Mcfco-csifiKsns. 

[0 0 6 5] T^p^tMPME^ 5«, Kfc*V>T. *f^i 

DAT£^-*!Sl 2 {C^TSo 
[0 0-6 6] T±P^7K¥^3EIhISS2 StCO^Tfc, y 2 7 £#t/>rr&*t£fc<£>7> 

» 

[0 0 6 7] xS^Ubfe*- FKfc^T, X-T >7^St2 7 li, 5^-^^l 2 <D&* 

ii7j-u>ffc¥-fcgm&2 5£*vjm-to m&mz\t, 7>iy3 L 3 2 7zmf$.?z>m&<D 

X< y^-=L-y b<D&*\Z. 7^-a^7K¥M@IS2 5i:J;^T*73ns. 
[0 0 6 8] d(DJ;3{^ f-i'il 2fceji£tl<2>M x-*fS^ DATH ^V* 

[0 0 6 93 E)2te, HI 1 (CTK^n-S^iii^O^fig^^-riglSSBT^-g). &2_£#BgUT, 



us 3 ft, M^fpxt, m&mwi®& 3ot^o. iiiiifpxn mm 

fctAtiTN (Twisted Nematic) ftftSrffiti*. 
[0 0 7 0] MSSifPXH iS*mffiNpx©*fi:T**iastl*a«ffiVpxi:*r 

[0071] \ : r s J9)vwfe : z- Fiz&ttzmm at*] s-r, 5^*;nfc«^- h-cs« * 

[0 0 7 2] M»[H]i& 3 0tt. ■r-^iUll 2 ^ctO^-:?^ /-HNmOMCi 
IWC^$nSniTFT3 1t, fg 2 <Dgg»)«fi^ll 1 0 *3«fc — /— K 

Nm<ora^SI*^n-5zi>5*>1i-3 2 tSrWT*. nSTFT3 1 ©y— h Mri?* )V1t 

[0073] ^'j9)v^usi3^^(Dnm.t.t^xHu^)vmmzmmt^f\^^. n 

fc«L U^lMtttKIMStefbSft*©"*?, nSHTFT 3 1 Lfe*<oT, niu 

TFT3 1I1 T^^M«^5 0ffiftftlCf£;§bT^>t57'f y t^XWiYflT 

[0 0 7 4] MMlHlgS 30(1 fg 2 1 0 £@i3|iMN p x t©IWK: 

t<DfcVzmi0i2tiZ>zi> : r>-V-3 5<h, m l ©IBlbttffift&lft 8 * «fctfHi*M*(fc©ra 

\znn.$>\zm&2nz>nmTFT3 & t^^^\z^ts. 

[0 0 7 5] niTFT33B, iiy b@H.6 Lf^-a^tlfzy— h SiWLo -tyMft6©?g 

SX^y^ftLTftf^tl). nSTFT36tt. U-fey h« 7 tUS^Snfcy— h£ 

[0 0 7 6] x5^JU:£2E«5©}Si4ft; (HW) HHP^*, t^^T5 7-f>A* 
j£a#*£:&oT^5»£C;l3^Ttt. 5 =; v^;U7K s FM[Hlif& 2 0 iotr-^I 1 2 
KflWSSttfciliHft 5 s — *fl« DATIt r\W.T F T 3 1 ©:*>fc«fcoT, J 

SMSlIItel 5 o. 15eia^T, xS'^Jl'j&lE* 5 QttttfL 
l^;HCl£^2n<5fc©, ^ni;^LTniTFT3 ltt*7«III!i5i. n >x> 
+T3 2K£oT5 ; -^£Ut y-HNmOtfi*<ft» 
[0 0 7 7] £©*g*, nlTFT 3 1 D >x >1t 3 2 x v^HMI^- FP# 



)l&Gk& T -5— 1©DRAM (Dynamic Random Access Memory) t LTlM^T-S,, 

[0 0 7 8] UHry H7SSttftt*utl:J;5T. iKtfNpxllKl®Il«tt 
«I8t^§nx, ®5!l««*ffl[Vpxtt»l©iBtaK»*fi[VREFfcU-l:y h£ 

[0 0 7 9] S^K, U-fey h«7t#ftttftLfcttl:, tyh«6SjSttftLfci^l: 
«, "r-Zmm ;-HNmt:«» $n5ltlC)Si;TniTFT3 4*it>t5iflC 

S2®MIiifivcoM2i:it$ns. 5r-^8f ;-KNmi:«j$ 

5SffiCJBi;TnaTFT3 4*«t7tSi:*i:U. iillN p x \%% 2 <7)K»jm&« 
VREFSiin. 

[0 0 8 0] IIT, tfm*2l 0 5 fc«>»C, SfijtfflalgS 1 5 o , 15e*cfc^ 

^^;U7K¥^3EIUSS2 0<DSjft^&§8c£{£T£-fr, ;-HNmlc»t6ta 

[0 0 8 1] Lt^U ^-^^Jt ;-KNmffllfttt, n H!T F T 3 4 • *y ^$tj 

^-r*fcJe>0«(fl[T*S©-C. "r—ZOm J— KNmOlWcn&CTFTCLflril 
*{fc&j@*.T3Efl;Lfc^lE9. nITFT3 1«l»^. Lfc*?ot, -by h 

©iiiiiigvR EFfcL<tt^2 ^HigM&v c om 2 ^liiiN p x {cenip 
[0 0 8 2] *Hifi©jgj!gfc*3iriTH, «M*ifPXtt, /-7U • *9-r h • : e- 
mmNp xizf&iom&mwintiLVREFtfQimznfztg cutf, rft&{r#mu t*>w 

-?Z>) Cfttag/MllSLm i n£^U BiiJdfUiN p x <Z)«tHBIft«fiV COM 

[0 0 8 3] Z.<D£vtemf&t-r%Z\t\Zj:r), TiSPfrW)^- 
[0 0 8 4] UlCD-tty^E-Kte, 7^;i/£3£»5©f£ttfcfcfc§LT. 



[0 0 8 5] JB2©*y : E-Ktt, ry^^S8 5 0ffiM*ffbf, -k y 6 *5«J; 

[0 0 8 6] B3B, 5 f ^^;P»ff^-HK:*»t**w7U--A«||BO«|j^**'r«^:H 
[0 0 8 7] 1213 ^#11T, 13*5^^ 1 O0^7l/-A«, A*>PHg! ft 

[0 0 8 8] U7l/7ya'ty7l/-AII*UTIt #*£6MKlb[Il& 3 0 )&*±jZfi<Z> U 7 

[0 0 8 9] T&:b-£. U • M;£g|Ej8S 1 5 o, 1 

5 e KckoT, xv^UitSEldS, -fey hH 6 *3«ktf U -fe hl7M$n5iifel:> 
x> f ^;i'7K¥itaE|sl»2 0^<t^T. f-^U'vgSi x-*fl*t DAT (xv^;l/) 

[0 0 9 0] -77> ;H< • f^-Hl:*^m SiS^SlnlSSl 5 o, 15ef:± 

-HNmC«» SftfcHfc "r-zm-n dat (^s^W K/ftDT, jS^TOmfi©?? 

[0 0 9 1 ] 1 OCD^:7^--A£, Nf@ (N : g£S|$C )_<£>+>- 7* 7 U— A#> 6 

[0 0 9 2] 

Wa r= (1/N) xWr + ((N— 1) /N) xWhC^f, Wrll U71/'r>a • it^* 

[0093] x> ? ^;i/7K¥*siEig§2 o*cMos@»"T?«irit-rn»dr. iWiii7)tti 

a6T/h$<T-S>;i<h#T#<?>tf>T> Warn (1/N) xWrt^t^. T&£>*k fflXM®} 



[0 0 9 4] 7i?9)l<*.¥-M&®& 2 0 (DmWimfomt, M^ffilHlSS 1 5 o , 1 5 e <D 

tlh. mm^m^l 5 o, 1 5 eKit^-niSaMcflK&S. 
[0 0 9 5] «tHS^gfil©J:'3K. xv^Mc^MEK 2 0 SM^K 

[oo9 6] m±\z, <)7Uv^^ - v^^-F^vmffivMmiiz'&^mmmMmii 

(Dm&mftZK-tZ-l *>t/^*- M'^^tH |2n (2n : 5 

^>-mmm (m:&Mm omm Oar, i*3at»t5). &J:^3t (2n-l) 5 

[0 0 9 7] I!4_£#flSLT. JWWT0, T l*itfT2i:*HT, $ (2n-l), 2 n 

*3<t^ (2n + i) >©*n^ft#M£aE***K:aiRsns. 

[0 0 9 8] JWIHT0te*^T»a, iB^3 bC^t«Ht x-^fi^ ©flX&l&fftt^lfT 
^n^o IftlTll^^TH Sit 3 bK45tt*H*M*ffc©«i&»f£i3«ktf. M 3 
a»c43tt£iS*l DAT (m) ©Bi&lMfc&tlSfTanS. 8JIWT 2 fc43HTtt. 

urn 3 bicfe^siasimsmtiroiriiftf^^iTsns. ^©^^tc, &^>t;Mt5 

[0 0 9 9] mi ©$Higf/}«ftVREF«, »NWT0~T2©#«fc:fclr>TffittJ&«£lE 

u, +vicfei/<H-vjci;i^n§. +v i c*<k^-v i c jttifijiitfi 

VLCCOMK#LT-tft-6ftS£SStt&;rf<5. COlS*. KlOXBIKittVR 
tlS. +V l c&Jctf-V l c ©¥*=/«. ?"fc:b58l©ttiMBI&«(aVREF©JI4S© 

[oioo] isi-^u-AF'qtcis^T, &g^7^ >rti:i l ©Mlittv r e f 
iroissiievREFii f nfn-v 1 c*3j;^+vi cct^nt^o. ^© 



[0102] ><Dmft.*mf*7u-/±z:£\zfc&-?z>zt\z&^T. 

<di&&, m*7\s-A<D®w&<o\zm®-rz>i&7*mm<D*) ^tmu, -r&fr-^'j 
t>\zi&Mznz>o 

[0 10 3] MRITOC^T, m (2n-l) >\Zttfo~T 5 fc<fc 

oTei!SftS7KU;*flMt ADD (2n-l) Og|tftlI(6§U, if3b©niT 
FT3 1/5^>-TSo ^nH=tD« Hl^;KD|Ii& DAT (m) *W3b 

ili^3 hCD^-Ztim /-KNm (2n-l) ©mWLI/^^Hl/^ 

[0 10 4] »3f!>lT 1 ICfct^Tte, fg2 n ^-f >K#^T3^S^;U£SiS§ 5 KJ^Tfc 
312tt£7 ADD (2n) ©ISttftllfSSl/T. 03^ 3 a©nSTFT3 1 j&* 

:*>-f£o dttlCcfcD, L l^^OHH* X-^OT DAT (m) j&*H3S3 a£fl«&Sft, 
il3a©f-^j$ y-HNm (2n) ©*ffi*<H £ L U^-Mzm^ 

[0 1 0 5] IS3SI3 a(Z^(t«M ^r-^fg-Sf <DWhMft£%LM\Z, mmz bll^^T, 

wraTOT^snfcx^^;K©Pi» ^s^<H^«@«^<D«iA»j^^ 
[0106] s-r. a$3b \ztmt z> u -fe -y him rst ( 2 n - 1 ) a>*ffifemw\m& 
i;x> mmmmnfcvpx (2n-i) «, sgi0^iigg®jmf£vREFTM$ttT, 

-VlcWoTfftt^. -r^fe-S, I|3bli, RST (2n-l) 

[0107] i) -fe »j him RST ( 2 n - 1 ) A«H U^Uri* 5 L U^;i/^-fbT 

5>^i'*3UT, 'J "fey ^Ii«iN p x <t©ra©Mfg-&fSS<OjBM*K:«fco 

r*i;*7^-Hx^-tii*«n*mttsc»Jc«toT, iitsifivpx (2n-i) 
[0108] ®io?«aK»«ffi©stt*«iS5T»**^tctt, lititevpx 

(2n-l) «, ^»T^Sn*«k-5Ci*e©ffittT3EftU. 7^ - K*;U-G>J&§ 

[0 10 9] »j6t«'JtyhOT RST (2n-l) ^SttSnfcSC. t-;^ 
ST (2n-l) *«ftttft3ft5. iS* 3 b fcfetrVCtt. y-FNm (2n- 

1) HHl/^;^t§jf 3ftTtr>S©T» t^lf ST (2n-l) ®Jgttfl;K:j&£L 

t. ®i^3 b©ia^@Npx«B2oK»j«&^iii&i^i ote^sn«. cmi;t, 

IllSlfiVpx (2 n- 1) tt. l2fflMIftifiVCOM2IIctt)Tii$n-5, 



[0 110] -tyhm^ ST (2n-l) L U-^UI^^fb-f -S^ 

-f 5 >?\z&^T. -ky h&6 iiWmnmN p x £<Dffl<D®&m'£i&<n§£W\Z&^X±C 
HTJU-KckoT, iilitfiVpx (2n-l) tt, Sg2<Z>i£H,ggKjm<4V 

coM2^e>vf otc^b-rs, 

[0111] MfflT 2 K^Tte, H$ 3 a KttJST •£ U -fe v VB^ RST ( 2 n ) 

7-i-px)i-<D&wz%:nfc'&, mmmmntiLvpx (2n-o «. vf+i; 

[0 112] — Si©*aei!ittfi:©ffi14**iS5-c*-5«^Ctt» iii^MMVpx 
(2n-l) la^fC^T^^tlScfc^lCiSS^ttT^ffcL, 7-f - K7JU-CDB# 
Sfcfctt, V f-Klt5. 

[0 113] ijt7hi^ RST (2n) a^fStfeSftfcSM;:, -fey KM ST (2n) 
#fiH4fl:£ft*. Sl^3 a^*3l^T«, t^-^^F 7— FNm (2n) KLl^Jl^tfiaS 
Snt^S©?, -fey biOm ST (2n) rfWStkfbStlTfc, @£ 3 b 0iS$MN p x 
tt^ 2 Oi»f fiMi 1 0 t^^nftli. LitJlbT, iHm^Vpx (2n- 
1) «, t7 ST (2n) ©»tt<b*J«k^Stt<bK:#-5 7^-h*XJP-©*** 

SWciC, Ut-;hif RST (2n) ©ffittftl:ff5» 1 OiAUlfiV R E F CD 

[0114] lasbfc^a*. *©7<>tj&^ (2n + i) >iz&nz>mm ^-^ 

[0115] Mi^msTOVLccoM*, m i e>i&$>mw)m&v re Fommyt 
tfeJt*ifl*m«fHfl:v f +*s«k^v f -©^ffifc. -rfc*>"&TE (1) afcftoTR 

[0 116] 

VLCCOM= {(Vf-) + (Vf+)) /2 ... (1) 

i2©«aift«ttVCOM2li. 7^-K7^-fC,t5lfiiSft*#ltl/t. 

i4i:^^n^v f o ^^liiifi v l ccoMtfK^^i^c, |g 1 co$E#i.gg®> 

MCDtgif@C04 , '6fi (aifC*5tt-g)«fe0) *«t^|fi]*iifiV L C C OM t «S)S5 

i"*)Mzmfetsnz>. 

[0 117] dtUC<fc9> ^flTttffifcii^Ttt. SlO*a«ft«teVREF<Z)flH4»C 

jStfpKJBK&^-oa. hmsn p x i^pniN c m£<Dm<Dm&m& o \ztz> z. t.tfi 



co 1 1 8] a5.n, ;n* • -y-^—Fm-eomfficDMffiii izvtowmmmm&ow 

[0 119] 15^#IIT« ^F B 1T4^43^T«, ®3?t 3 b *3*>t^T. /- 
FNm (2n-l) (D«{i(r^i;fcili^«M{4cDM#)A»j^^fT$n^)o KflPalT 5 \Z 
*^T(t lJ^3a('*5^T, 'T-ZGkgf / — HNm (2n) (DflfiKltsDfcilisltSSm 

[0 12 1] lf B 1T3IIj3^TH -fey h«6*5«fctf 'J-fe-/ M*7tt^-rnt>*Sttfl; (L 

$nx4so> is^3 a*3j;^3 beaut, mmmmmntrnw^n^. 

[0 12 2] MmT4 £*5HTtt, St, ii3 bll^t^iJty R S T (2n 

-l) ^fif^raisii-fb^tiT, Bs*3btt, mmr i\z&tfz>mm3 b tmmiz. 7— 

-g>. CCSS, H*«ffifBt£V p x (2n-l) «, - V 1 c \ZWife-2ntcW, 1 £>MiE 

[0 12 3] 'J -fey h{§^ R ST (2 n- 1) ^SttStlftgll:, -fey Nfa-Sf ST (2 
n-1) #?Ste<ffc$*l5. Ii3 bK43lr*Ttt, 5r-^£iUt 7- HNm (2n-l) \ZH 
l/"*;k&««J* $tlT^5C-e, tyhW ST (2 n-1) ©fiH&fcfcffcgFLT* iE^ 

3 bcDmmnmnv x (2n-D 12 wiii&vcom 2 z. 

[0 12 4] lf a lT5t;^^m S-T. iS^3 aKjtfJfo-f-5'J-fey hOT RST (2n) 
1I1IN p x (2n) 1 ©^iilf fiV R E F tit. 

-mmmzmizmfeznz. >jt>>hM rst (2n) mmmt\zt4?7 

<< — Y7s)V- »Cd:oT, Hi*«MifcVpx (2n) H, V f + tjif-S. 

[0 12 5] 'Jt^If RST (2n) ^fittSnfcftl:, t^hfif ST (2n) 
^*fSt4^$n-5o iSS3 aK&l^-US, y-h'Nm (2n) (C L 

$nT^S0T, "fey HOT ST (2n) ^ffiM^ntfe, BisSl 3 b (Dmnmrnn P x 

ni2©aiitMi o tm&tstiw*. Lfe*bt, iam«iimfi:vpx (2n) 

Kte. S 1 ©lilftifi V R E F ^©liJiOifi (Vf+) Wm&ZtlZ. dl-lKcfc 

[0 12 6] d<Dck-5^:^fijcfr-5CItf3J:0, H • ^7 AK*3tr>TiBfc 

-*fl^t ©#M&»fe*f?itL£±T, *^7l^-A^*^T. jftff«I*J:0*jiSllErtt 



«»mfl: v com 2\z£.~3 Tmmw&n&&mwrr& n tan? #5. 
[0127] x^^;hm^^- Ktc^^x, ra— h« ^fi^p^^-r-s^t- 

[0 12 8] 12i:*l»Ttt, ^-^fiHS 7-KNm©ltCfBi;Tt>-*7t 

5nlTFT34*, ^2©iilfiftMl 0 £H*MBffiNp x tCOIICnITFT 3 
3£e^Jfc&iirrs*j£&0!I^Lfc:?&«. n!TFT34H fg 1 OBAttt^K 8 <hSi 
iiSNpxt©r B 1i:niTFT3 6tI«lt4itfct-t5 0 n 
1UTFT3 3feckC/3 6 CD*>mj¥&AWl7LZ>tzisb\Z, n|TFT3 6 (D-?— h£-fey h 

i6ie^u; niTFT3 3©y-h*'j-ty h«7t»-&-r*M*«*s. 

[0 13 0] Bi^li^il't. «S«»®B 3 0(1 2& e ktfjij^;gSN 
p x<Z)Wfc«»Wl3je'&SnSna!TFT3 7^$6ilft5. n IS T F T 3 7 ©y- h 

[0131] 7^-o^3sm i ^©^t/iotH i/^;ume^®tt{b$tis <h, 
[0132] fk^th -r-^tti 2 ictoxeaisnsiiitfi 5 s - 

DATH P^W^^^LfcT^-n^W T»5<BT, n^TFT3 70t> 
t^oT. f-^U 1 2 ii^liNp x i^«mW»C^-&-r-5Cli;t3J:oT, iBMffi 
NpxCIfii t^-^OT DAT (7±u>f) %\S.&WjLtSZ\ttf-C£2>. 

[0133] Bi6 a, T^-ayiij^- F-commmMntiL&m&wjft&Tji-??^ 5 >>? 

[0 13 4] ]1_6£#8BLT, ir B 1T6, T 7;fc=ktfT 8 * (2 n - 1), 2 n 

*>cfc^ (2 n + 1 ) ^-r ><Dtn^mmm^MmzmiR^n^o 

[0 13 5] 7-f-UifWl^— Kfc*HT»4, §7-f >K*tJS-TS, 7 K I^XOT ADD, 
t7hlf STM^'Jt7 Nft^ RSTOg^H *filttttJ8t«jl«fSns. Steffi 

[o 13 6] mmT 6 fcis^Tti, mm 3 b\z&tfzmmmmm&<DW&W}fttimft£ti. 
mmr 7 \z*$\,*T\t. mm 3 a iz&v&mmmMm&cDm&mfttfmfrznz. 

[0 13 7] WflT6^*Jlr»T. Sg (2 n - 1) 7<>l:^t57tO^I« 1 1 \Z 
&^Tfcm-£tlZ>7 YU7,m^ AG (2n-l) (DfgttffcK^LT. iS^3b(Dn^T 
FT3 7^t>n. ZtUZ&r). 7±a#miti&G-tZ>miMi x-^f§*t DAT (m) 



[0 13 8] 3 7^7^ AG (2n-l) £> L \y^)V^ift Z> 

ioT4D^7^-H^-C=l;oT, ISiifftVpx (2n-l) tt, Vfal:| 

[0 13 9] mmT 7 K&^Tte, ^2 n^-r>lC*t^-rST±D^^l KC^-oT 
fcmznZY AG (2n) cDSttfcKjfc^LT, Bi3 a©nlTFT 3 7*? 

^->-T5. ^mccto, T^-p^mfi$wr§iii# y^-zmn dat (m) ^@j^m^ 
Np x\zm&£nz>. 

[0 14 0] S^K* 7HlxXfS-^ AG (2n) ^Hl/^6L l/^JK^btl)^"r 

T$iU-z>y-<-\zx)i-\z<k^T, mmmmm&vpx (2n) vf bciftts. 

[0 14 1] f©|©#7-f>t)l*iliSM, 1-&fr-fe[gi{tMm<i©#&fM£cD 
[0 14 3] Ucfc, 7±P^»f^^-HT^^*fT^5*^('«, 2 01 

mzmmztizw. ^^SB2 2tc<toT, §^-^^i 2 t^v^;u7K¥^3EiHigS2 

[0 14 4] &:J3, 14C*S*15<t3i:. Yi-n^W)^- Kfd&HTte, 31 1 CD$til_ 
IlieVREFUfWCffll^n^^CDT. *©*J**fl»±UT«l*«*OH'J«* 

[0 145] :®J;5L %it<z>&flBl l:tt^«AS«eiltt. #JtH* 

5';nij^ ; E-H*3 c fc^7^-p^»>^-K^, s^h« ommizmcTmrnzmfetzz 
t\z£^x, mmntimmtmwmvmmmm. $t^t^m^\znmr^^ti!fi-v^^. 
[oi4 6] [mm<DMm2i mffivmm 2 K^-m, -ts^umi^- Kicfe^-c^i® 



[0147] ig7te. mm<D&B2\z'&5&wme>ffii&&7F:-T®mm'e&z>. a7.*#na 
-4di:tnfn»«i/T. BJStft^^spxa-spxdfc^td^n*. fti%a$ 

SPXa-SPXdH UiiilN p x a ~N p x d S^ntMtS. g>Jfl£& 
««ffSPXa~SPXdft*«5»lSltfil:tt. ^ffi«ffi*t£VLCCOM*<EPJPSn 

5. 

[0 14 8] HSfl^^SPXa-SPXdtt, l^ff^S^IC *5tt5^«i&<D 
It**, TS (2) t^-5=t^lC^fiJSn-5. 
[0 14 9] 

SPXa : SPXb : SPXc : S PXd = 2° : 2>: 22 : 23... (2) 
[0 15 0] &is, &iiim^^W'5I'Jiii^co^i'J^ ; £4^«i:Ufe<7)«^fcr^-r> 7>fJ 

ffiS©Lfl (L : 2£Uh©»R) tt4Ct*«Tt«. Z\<Dm&\Z\Z. S^JSJSS 
jj^KifettSffilBUM a~4 d CD^ff S<£>it/^\ 2°:...: 2 o--i>£&*«fc 5 CttA&5*X 
T&ftm-rZZtiZk-o-Z. Lk'7 H5 s -^»w»^fc2Lg:PB©iewa**^fTT*«>. 

[0 15 1] &7-f >1£*>^T, 7*^^^**1(1 5 tt, BJDS*4 a~4 dlC-tn-etl^JS 
TSffiStCDx^^^itjSSlS a~5 d£#$l£n&. ry^MS§5a~5d(l &7 

-f>©*a»iMK:*5^T. s"Jiam4 a~4 d^m^Mmmiz^n^enmrnt (hk 
;p) ansTHi/xt-t add a-ADDd&wenfcm-r&o 

[0 15 2] --ft. tyM«6, 'J-fcs/M&7» Il®iiim^8, *Iffi««& 
$9, |g 2 (DSKSjmW^ 1 0*3cb^77-a^M^l 1 «, §«^4 a~4 d iz^M 
\z, yZtizmmti&o 

[0 15 3] 2*>\Z. £7<i>Z£.\Z. giJIS^4 a~4dlC*iiLT5 i v J ^;UM^5 z 
[0 15 4] fc*. £J(!i<B^IB2K:ft5«l*fc*lr>Ttt, fy^^ifft-KTffl^Sn 
5. &Tfci5^Ttt. f >i:ii&^ti§S 1 (OMiilfi^ VR E F OT^L. 

rngt?^ >\zm$&£nz>m 1 ©ttiitifi^vR e f e t^-t. m 1 ©«ta«»flnav 

REFo^VREFeU StMCfi^U 8 Olfnt^t), ^7l/-AW* 

©Sttiise^n*. * i roiii»ievR efo^i/vrefc ^-tn-^nea-r 

*fc»©»l<Ottil!j*(fl:«#&«l8 o$$&lf-8 e HffliLlCBEttcf tl-5. 

[0 15 5] 17l:*$n51ittffiS7^>lClL/T^I5, il0illWi8 e 
CioT. »10«lBi«ffiVREFe)J««ISSn5t)rott5. -ni^LT. 



$8 o#«Rtt&ft-5. 

[oi5 6] zo&oiz, i ?^ >?t\zMmm^\zmtiz>%ii<D%i£kmmmitLVRE 

Fo, VRE f e%mf&~?2>ffi!$.t?Z>Z\t\Z&-3X. Sg 1 ffliillifiOSijE&Si 

■5. earns*, micD^Mm{io^Jcgrs^M^^(£MT^^. 

[0 15 7] MttAX^aK^S PX a~S PXdl;Wn»fSlT> ifoHigiblUSS 4 0 
a~4 0 d7^W6ng2B£ti<5o ^MHjHllfS 4 0 a~4 0 d <Dffifc\Zmm-?$> 

[0 15 8] MMl&IalgS 4 0 ate, m 2 t^Lfc%uf|ggS>tai% 3 0 <h|WJt£K, n§HT 
FT3 1, 33, 34, 3 6 <h> □ >^>1t 3 2 , 3 5 *&ifIiISft[Ili& 4 0 a 

2<h, ^-^ffr y— h*Nma*»6® l J-i'*ilS*«ltttSfc»OnaTFT4 3, 4 4, 
4 5, 4 6 t^Wr-So 

[0159] nSTFT4Ui $2 <7DMmfe#tiS^^ 1 0 <hgiJiS^I®*IN p x a <h©Prfl 
|;niTFT3 3 hmFHzffe&ZnT* nSTFT3 3t^l:, -fey Mfil 6 OfStt-ftC 
*§l/Tt>t*^-f *f tLT»^t5. n|TFT4 2H ^ 1 OBSbtt&ttte 
i8 e43«fctfHi**««ffc©|llJKnS!TFT3 6 <hfiWC*S-&£nT> nITFT36i 

mm\z. v-tv bm7 <Dfe&4tizfo®isT*>-r2>7>'( yftftL«t5. 

[0 16 0] nlTFT4 3 «, y-h'Nmair-^l 2 ttf^tCnUT 

FT4 3 iit?i]II^$nT, "TVZfrfeW&S z OffittffcfcfcSrLT^-rS*-* 

[0161] nITFT4 4, 45, 4 611, 2ir-^jt /-FNmat 

OPeltC, niTFT3 lfcj:^4 3ifi«i$n?.. nlTFT44ll niTFT 

[0 1-6 2] nlTFT4 5*i^46lt &£>BJiii£4 b~4 c Jfo-T ^xv^l^ 
g»5b~5 c»^^©ry^MSi5 a tlftD^5jSttft»ilffl*tt* 1 #<7)f£f4 
itlZfo&LTj-ytZ^ y^mTLVTmttfZ. 

[0 16 3] «©RiflTKe^l:&*<k5l:, 7F^i* ADD a (2n) tADDb 

(2n) ii<Dm®.itMr3\tnt£K)&0<DT?> n 5iT F T 6 2i3j;t/6 311 rv 5 ^^^ 
i5b ©?£ttfl;KJfc8r LTt>f5^^7fIfi U TEMPT 5 . 

[0 16 4] ^-0tS»;)ttft;n> nlTFT3 l*3cfcZ>'6 1 <h. nlTFT62* 

d tl <=> © n M T F T Sr^jTOKBHBT^ -5. 

[0 16 5] ^k. ^o^«2ci«5^^;uft^--Hc*5tf*iii*«fli«ffi©*a 



[0 16 6] H8te> U 7l/y ya • it^- KI$T©^J6©J&i 2 left 5 iD^mMmfi 

CO 1 6 7] E18£#PglT, ^2n7-f> - ^m^J^&B-r-SiS^^M^^f^ t/j: 
^>^WTlfr*5^T> I'JIBlM a~4 dlCfcttSM ^-^{§*§ (t^v^) 

[0 16 8] ^iS^^m^- FK&I^T, 1 CDMlEUj®teVRE F ofccttfVRE 
Fell J8P B lT0~T2K:fcV>T. -VI cW+Vl c tC^n-TmiJt^n-g)., #tf> 
S^U-AjgiPelK&^T, f 1 ©Mill fiV R E F o i^V R E F e H +V1 

c&cttf-v i c iz^n^Mtmtsnz. 

[0 16 9] l2n7-Ol:Wf&t§7Fl/7l^ ADDa ( 2 n ) ~ADD d (2n) 

[0 17 0] JlJLK:^2*l3WC:fc^-n2. 2 n >^Mx£S*tiit;:igiR£ 
PbIT 1 tCi3^T> £1\ ADDa (2n) M^ADDb (2n) ^[W)B#(C 

fgttib^tl-g). -€-<D^ 7HU-XfI-St AD D b (2n) 43j;Z>*ADDc (2n) ?!>*|3)BtK 
?gfrfb£ttfc*£{C. ADD c (2n) iSckl/AD D d (2n) T^TOKStt-ffc^tl, 
CADDd (2n) i3j:^ADDa (2n) 1$m$ KSM^nS. 

[0 17 1] CtltCctO. ZFU-T;^ ADDb (2 n) fecttfADDd (2 n) tt, 

p b it i^k^t, ffimt;^rBi^a^D^e)ii^<)iiitc^tt^$n«»o Lfc*bt, r 

Flx7.OT ADDb (2n) *5ct^ADDd (2n) tt, MfflT 1 tC&^Tfg 2 n > 

K2rrssi« "r-zmn <Dm^tm.mzm^n^>. m (2n-i) 5^ 

^mM&^M^K&^T. U "fey MI* RST (2n-l) *5 «fctf-fe y Mf*t S 

t (2n-i) tv-ab^n^n&mTzzttf-cgz. 

[0 17 2] Dfc^'oT. -fe-y H^6*5J:^U-fe>> h^7^&^<>r<h{'B2B$n-§># 

momn mx^tu<, m<D7i>\z%m^%fe&mz&^T&mzn&m$Lt-?z>z\t\z 
#7-r>ri:{ci3B$n^>fi^ m<D*&&2*?^ftm-tz>z\ttf7:gz>. z\<d& 

Sfi«lHlS§l 5 o, l 5 e0^^n>A°^7 hftt^iifci;, ia^ggB(c43tt€> 

[0 17 3] ry^M2i5 z K£ QTf£ii£*l&7' h* U-TUI If ADD z (n) tt, g§ 
2 n 7^ >^i|*SMf t^^lflT 1 CiD^T, imizmmtZrLZT Kl/7.ft* ad 
Da (2n) -ADDd (2n) <D^ft^tl<DfemtMT$*±-C^$S& 5 \Zftmt2 

[0 17 4] gHP^T 1 K&^T. 7 FkXffi* ADD a (2 n) ~AD D d (2 n) £ J e 

n-e*tifeji-r^^v^^^5 a~5 d«, -femmr-^mizismtztiZo ^—^m 

12(1 7F^it ADDa (2 n) ~ADD d (2n) OfSM^P B T<h|5|^ UT-i) J; 
?\Z. W\mm4 a~4 dJC^StXSM DAT (m) £fcii-r-5. 

[0 17 5] 1 2 t-r-^Jf y-HNma (2 n) ~Nmd (2 n) <htf>Pe1K 



mmm4 a~4 d^tt-rz^isffronm "r-zmn dat (m) <DW&f)mftznz>„ 

[0 1 7 6]mjL\Z&^T\t,mwm4 a^4diZttLT."l""0""l"&£ZS"0"(Dmi&. 5 s 
-*fl*f DAT (m) ^SjA^tlS«-&^J^$n^). -T^C^^> ry^MIi5a~ 
5 dWS^t^^n-?n^bT, ^-*#J# /-FNma (2n)~Nmd (2n)ti. 

[0 1 7 7] a±i:Pl^i-> I(2n+1) >#ltMS#i? t&SWPelT 2 K*5^ 

[0 17 8] Ufey hi^fccktffey 6 «tt-?tl*Ba-r&, lO^-fXlMtS 
"fVZhfc&mz&'iX. UfeyMg^t RST (2n) fccktffe >;/ hf!^ ST (2n) 

[0 17 9] giJSi^MNp x a-Npxdll 'J -fey hfa^ RST (2 n) 
TPU^mn ADD b (2n+l) ^tt-fttC^LT, Il©M»H4VREFe 
<hi|£-g-£n-g>„ dtlle^T, g'Jili^mM&V p x a~V p x ft + Vl cleft 

[0 18 0] -S, ^ 1 CMiitfiVR E F e ^©tii^T^bnfcit:, fey hfl 
4f ST (2n) iZ^-T^y KUXfi^- AD D d (2n+l) CDfStt^tC^LT, g"J 
lillNpxa-Npxdll "T—ZUXtf y-HNma (2n) ~Nmd (2n) <£>fi 

{iic^cx, sb 1 <Dm&mmm&v ref ehv<\tm2 (Dm&mmm&v coM2«ft 

[0 18 1] d©*^ ^P B TT2(C*5^^SiJlli^miim&W»ii»J^(D|IT^H43^T, 
giJH^HNp x a~N p x dte. IfiVf 0, Vf+, V f 0 &=k^V f + iet£^£*l 

[0 18 2] E)9kL *-;UF • U-^- FIST©^J(5©JBffi2 Kft-51ii#M«<Sr©# 

[0 18 3] ^9^#1UT, • HKUS^Ttt, f^^MS85 zte, 7 s 

~?9)\/%.W$kh a~5 d £H«KIM£ttttfi!K|!J$Sns. <I<D#Sm. 
Nma (2n) ~Nmd (2n) <h^-^ 1 2 <h ©Iffl (C «, *7Sftfc«»C5n 

^ T F T fCij£-& $ n§ . 

[0184] w,2r\v^y\zm^%mni$^w&mftv>n&t.t£%mm'x skws, m 

IfflNpx a~N p x d\ztt-tZ~mm&W)mz, ffiW7i'>liMt5ry^MI 
mz&^TfcMZnz, UtyMSf RST (2n) Cffl§t57KL/Xf# ADD b 
(2n+l) ©n&tt<fcf**6«rLT. IiJHl^mMNpxa~Npxd«, mi<DWiMkmW)m 
fiVREFet-B^^nS. SSfc, t^if ST (2n) (dffiST-ST K l/Xffif 
*f ADD d (2n+l) (ftfgtt-ffctCJ&g LT, iiilSNpxa~NpxdH ^—5> 
m§ y-h'Nma (2n) ~Nmd (2n) ©Mtd^CT. SB 1 ©*ftK»|1BffiVR E 



F e l< tt^ 2 ©i^illft V COM2 

[oi8 5] z.<Dm&. mm 5 \z&ttmmmmmm&<Dmm&mfto&kTmz&^r. 

mmmmUNp x a~Npxdlt U7l/7/a • ^-Ff$<Dj^T2^7*gi:im3£<Z>m 

fivfo, vf+, vf ofc^vf+cBitsn^. 

[0 18 6] Z<D£oteffi!$.t?Z>Z\£\Z&iO. ry^iH^t" FlC&^T, UliSWft? 

[0 18 7] ZZlZ. WMWrnffi 4 0a~4 0d(D^l:fe^T, S"JiSI{lMN p x a 
~Npxd^e©U-^«M^]^rc86c7)n3UTFT4 1, 4 2 £t£ttTV>£CDT, 

[0 18 8] m&MW]W?& 4 0a~4 0d©^l:^X, "T-fQkm 7 — FN 

ma~Nmd^e.(D'J-^m^W]*JO^a6C0n^TFT4 3, 4 4, 4 5, 4 6$i(tT 

"f-zm^ <sr¥9)V) <DW&mffl&fc*:TZ>z\t\z£-oT. ^b^»fiWb$@ 

[0 18 9] ^ilMLT, MlgMi® 4 0a-4 0di:^T, nlTFT3 
7\$. J— FN s tmrnmnMN p x a~N p x d<D&* L<Dffl\Zt£Wl2n2>. £ >b\Z, 
IiJ@i^4 a~4 d {C^olH. V—?mffl<Dfcib<DnmTFT 4 7 &<£Zt4 8 *«, -5*— 

[0 19 0] rtD^ft^-HK^^Ttt. KDiSttflSfcJfcgLT, 
t&&kW9hm& 4 0a~4 0d©§*l:i5ViTniTFT3 7^t>t5ti: ! btC. 'J— £ 
i0J©fc*©nSTFT4 7*5ct^4 8 C©H8*, ffi|B3fc4 a ~4 d K*f L 

[0 19 1] -T^^^s FC&HTtt, giJiBPM a~4 d<D&*tCi5^ 

1 ©#8H4ffcJWIBIfc*^Tte, "r-ZU 1 2 tgiJMMN p x a~N p x d<D 
&*t<Dm\Z, a»©*7S*lfcniTFT!jJft|J|[$nSOT?, £--iH*fc*5W-5£*MWI 
©fft^MLT. ^,&#:<£>|p]±2:ia<S>;i<t^T#-5. 
[0 19 2] ^CDcfca^^t-r-SvltfCcfcO, 1 l:t5f M^llteAT, 

[0193] imm(DMm3~\ vuLm^tc^oiz. mm<Di^mm^zS2izvtom^m^m 



[0194] m i o \t. *f£w<Dmm<DMm3izftz>m&mm®i o o <n&i$.$:*-?m& 
[0 1 9 53 mi o £#B3it, m&nmmi o oa. mmcomm l^ct^ 2<Dt^-rn^ 

[0196] mi n z. *ftw<Dnm<Dmm3 \z&?M&mm^m& 1 1 o<Dm^^ 

[0197] m i i ^tiut, ^fi$Bss^g§i i o«, iMii^2©^ 
-fftfrizizftoMmTKmm i <Dm.M>m^2 &m^^*)it LTmz-z>o zn\z±<o, 
i i o«, mmbui o o m&&m*ik&£zjtmmmt) 

[0198] ^m^ntcmm(DmmtT^x(D^Tm^$>-oxmmm£ : b<D'^\tu 

[0 19 9] 

t-$>z>m£>\z\z. &w#\z&\,*x* <Dm^*i& 
mmmt>x&m ha ^-^ot- &7i-a#mn x$>z>m&\z\t, &m 

miz&^T* mm&Tjkizttfeisrcmmm®. mm&nn?2>z\£&xgz>. L^bx, m 
mmm <Dmm\zmcxmm. ^-^m^ £7-?-D^*>L<«^^;Mi^ £?z>z\t\z 
=koT, ^mAefb^m^cDKjSiBft n^£<Dmi5\z$m-*z>z\htfxzz,. 

[0 2 0 0] ISstc^ 2 IBi£<D^^^Btt, "TiS^Jim^ *3=tD^T ^- P ^*{§*f £^-n 
[0 2 0 1 ] Mf*JS4BH«c©^^^Btt, l«i 1 etOjKAX$Sll^t«M 

mi<Dm§hmm^&<D±tiz\z&-T?>ffi&nti&&mLtz±x, m^mmooyzf)^ -tta 
[0 2 0 3] m$* 6 ettoM&ftgBtt. iiif*9iiiB«©*a^iSB*^-r*aa* 



[0 2 0 4] »*qj7, 8, 9*«k^l l|E«©ttS*^B«. 7 s - y-H^6 

asKiinAT, a* x-^ot ti^itfiimn x$>z>m-&\z. mm r-fmn <dw& 

[0206] 2mm<Dm^m^mm\t, mmnffifrzn'j-zmm&Mi-rzc 
t&xg%>. ci<D^m> m$«i, 6 tjtiii na«<o*na^fij&«*-r*a*fcjpA 

[0 2 0 7] flfgigl 3fB«c©j^»S^«, Bft "r-ZmH HfiT&9)VM XftZW, 

mmtix&m t-^-So mm "r-zmn tfT^-uvmn m^m 
mmo&wmiz&^x. pgrnrnTxizzifSLtzmmmm m^mnf^^t^x^^o vtc 
*bt, m^mm <Dmm\zmcxmm ?-?im *7i-a#<b[s<\tj t i?9)vmq <t 

[0208] m&mi 4sa«©j»s«««5ic*3gtt. ra ^-^ot a^s^H** t 

m&m*&<D&mmiz&^x. vgrnm^izttfoLtcmmmm m^&mft-rzzttfxzz, 

ttiitCkot. 4£iimtt£Kl!i£lbi5«©i&]$Btt ^<fc©ffi^K:*fj&U*:ili®S 
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+Vlc 
Vpx(2n-1) 0 
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+Vte 
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+Vte 
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[ B6 ] 



AG(2n-1) * 
AQ(2n) 
DAT(m) H 
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+Vte 
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♦Vte 
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[ B8 3 

ADDz(2n) " 
ADDa(2n) H 
ADDb(2n) H 
AD0c(2n) H 
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